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1. HEJIM OCBOEHUS JUCHUITJIMHBI

[{e/sIMH OCBOGHHMS MCIMIUIMHBI «ABTOMATH3AIMs H3MEPEHUH, HCIILITAHUM 1 KOHTPOJIS SIBJIs-
eTCs M3yUeHHe CIIOCcO60B aBTOMATH3ALMH IOy YeHHS H3MEPUTENBHOH HHPOPMAIIHH, METO/I0B €€ Ipe-
oOpazopanus ¥ 0OpabOTKH, BHJOB KOHTPOJS M HCIBITAHWM, € HCIOJIB30BAHHEM alIapaTHO-
IPOTPAMMHBIX M3MEPUTEIIBHBIX KOMIIIEKCOB, MPUMEHSEMBIX Ha MPEANPHATHAX JULT PCIICHHUA 3a/at

YIIPaBJICHUS Ka4ECTBOM.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OIIOII BO

JMCIUIIIAHA «ABTOMATU3ALHMS U3MEPEHUH, UCIBITAHUI ¥ KOHTPOJIS) OTHOCHTCH K o0si3arenb-
HBIM JIUCIMIUTHHAM BapHaTHBHOH yacTu 61oka B1.B.OJ1.16 OIIOII BO. [Jucrmmmina u3y4actes B 8-
M CEeMeCTpe.

Vi3yuaemast IMCLMIUTIHA OCHOBBIBACTCS HA TAKMX TMCUHMILIMHAX Kak «Maremarnkay, «Texuouo-
MU [PUKJIAJHOTO TIPOTPAMMUPOBAHHMS M AHATM3A JAHHBIX», «OCHOBBI YIPABICHUS KadeCTBOMY,
«DJEKTPOTEXHUKA U AIEKTPOHHKAY», «OCHOBBI KOHCTPYMPOBAHUS CPEACTB u3MepeHuity, «Puznueckue
OCHOBBI H3MepeHuity, «Cern DBM u cpeicTBa KOMMYHUKAIHI, «MHpOopMaIIOHHEIE TEXHOJIOTUH B
yIIpaBIeHUH Ka4eCTBOM H 3aIlUTa HHPOpMALIn»

[losydeHHBIe HABBIKM M 3HAHHS 0000IMAIOT HAKOIUICHHBIH ONBIT B 00J1acTH METOJIOB U CPEACTB
M3MepeHuil, HCIIBITAHAN U KOHTPOJIS, CIOCO00B MX aBTOMATH3AINH, a TAKIKE MOTYT OBITH UCIOJIB30BA-

HBI IPU POXOXKICHUU MIPE/UTUIIOMHOM IIPAKTHKH ¥ BBIIOTHCHUH KBAIU(PHUKAIHOHHON padOTEL.

3. KOMIETEHLAH OBYYAIOIWIEIOCSsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCHUITIMHBI
B nporecce OCBOCHHs IUCHMIUTMHBL, Y CTYJEHTa JOJUKHBI OBITH C(hOPMHUPOBAHBI CIIETYIOLINE
KOMIIETEHLIUU:
npogheccuonanvhole:
e CMOCOGHOCTHIO HPUMEHATH 3HAHHE 3a]a4 CBOEH MPO(ECCHOHAIBHOH JEATEILHOCTH, HX
XapaKTEePUCTHKHU (MOJIENH), XapaKTEPUCTHKH METOJ0B, CPE/ICTB, TEXHOJIOTHi, aJITOPHUT-
MoB perenust 9Tux 3anad ([1K-3);
B pesyibTaTe OCBOCHHS JUCIMILTAHBI 00YYarOMHiCs TODKEH IEMOHCTPHPOBATE CIIEIYIOHE
pe3ysbTaThl 00pa3oBaAHMS
3HaMb: METOIBI TOJYYSHHS M3MEPUTEIBHOI HHPOPMAIMH, METOMIBI €¢ MPeodpasoBatus U 00-
pabotku, Bub! KoHTposs ¥ ucnbitanuii (1TK-3);
yMemb. TPOM3BOUTL PACUeT MOTpEeIHOCTel npu 00paboTke U3MEPHUTETbHON HH(OpMAIIT;
BBIOMPATh CPEJICTBA M METOJIbI HOTYYEHUS U3MEPHTEIbHOMU uH(OpMAIHY; BEIOUpPaTh U3MEPHUTEIIbHBIC

npeoGpazoBaTelu Ui IOCTPOSHHS aBTOMATH3UPOBAHHBIX H3MCPUTEIIBHBIX CHCTEM (TIK-3);



g1ademp. HaBBIKAMHE 00pa0OTKH H3MEPHUTEIbHON HH(OPMAIMH; HABBIKAMM IOCTPOCHHUS H3ME-

PHUTENIBHBIX CHCTEM Ha OCHOBE IIPOrpaMMHO-aINapaTHBIX U3MEPUTEIBHBIX KOMILICKCOB (IIK-3);



4. CTPYKTYPA U COAEP’KAHUE JUCHUIIJIAHBI

OG1wast TPyI0eMKOCTh U3ydeHus AucHuIuunb coctapnseT 4 3E (144 yac.)

4.1 CTpyKTYpa AUCUHIUIHHBI

Bus! yueOHOH paboThl, BKIIIOYAs
CaMOCTOSATEIBHYIO paboTy CTY-

O6bem yued-

DopMBI TEKY-
1ero KoH-

o JICHTOB HOU paboThl,| TpPOJIA yCIeBa-
% ¥ TPYI0EMKOCTB (B yacax) C MPUMEHEHH €MOCTHU
No T % % eM HHTEpaK- | (no Heoensim
/1y JUCLIATIIMHBI % = r E % Z THBHEIX Me- | - CeMecmpa)
O E = | & ? g E O @ TOJIOB ¢dopma npo-
& %f E g g AR (B yacax / %)| MeXyTOUHOM
= 3 é S % < aTTeCTalluu
= lc;‘ts 2 (no cemecm-
pam)
Pazgen 1. Texum-
yeckoe obecreye-
HHUE  aBTOMAaTH3H- 1 Pefitunr-

1 | poBaHHBIX cucteM | 7 6- 4 4 | 4 17 | + 4/50 KoHTpoJIb Nel
U3MEpEeHUH,  KOH- (6 Henens)
TPOJIE W HUCIIBITA-

1505078

Pasgen 2. Ilpo-

rpaMmHOe oOecrie-

YeHUEe  aBTOMATH- 7 Pelitunr-

2 | 3upoBaHHBIX  CH- | 7 lé 6 6 | 6 17 | + 6/50 KOHTPOJIb No2
CTeM  HM3MEpEHMI, (12 mepens)
KOHTPOJII U HCIIBI-

TaHUU

Pasnen 3. Merpo-

jgoruyeckoe obdec-

IIeYEHHEe aBTOMATH- 13 PetiTunr-

3 | supoBannbx cu-| 7 | - | 6 6 | 6 17 | + 6/50 KOHTPOJIb N3
CTEM  HM3MEpPEHUH, 17 (17 nenens)
KOHTPOJISE ¥ HCIIBI-

TaHUN
Bcero 16 16 | 16 51 | + 16/50 IK3aMeH




4.2 Copep:kaHue JHCIHILIHHBI
TeopeTuueckuii Kypc

Paznen 1. Texanyeckoe oOecleyeHNe aBTOMAaTU3UPOBAHHbBIX CUCTEM M3MEPEHUN,

KOHTPOJIA U HCIBITaHUI

1.1. Llenu 1 3a/1a491 aBTOMATH3AIUN U3MEPEHUH, UCIIBITAHHUI 1 KOHTPOJIs

Hayunvie, mexnuuecxkue, 5KOHOMUYECKue U COYUAIbHbIE Yeau asmoMamu3ayuu. Cmenensb asmo-
yamusayuu. OcHOSHbIE 3A0aYU ABMOMAMU3AYUL USMEPEHUIL, UCHLIMANULL U KOHMPOIS.
1.2. OCHOBBI H3MEPEHHH, HCIIBITAHUIA U KOHTPOJIA

Hzmepsemvle eenudunbl, obnacmu usmepenutl. Budel u MemoObl UsMepeHuUll, KOHMpOJsi U UCNbl-
manuii. Buower cpedcme usmepenuii. HzmepumenvHbie CUSHANbL.
1.3. AHAJIOTOBBIE CEHCOPHI

Ananozosvie usmepumensuoie npeopazosamenu (M) u oamuuxu (cencopul). Memponozuueckue
xapaxmepucmuxy. Pesucmusnble, men3ouyecmeumenbHole, d1eKMpoIUmuieckue, UHOYKMUBHbLE, eM-
KoCmible, UOHU3AYUOHHbIE, (HOMOdIeKmpUYecKUe, MepMOdNIeKMpPUIecKue U Nbe30dNeKmpuilecrue u
Op. usmepumenvhvie npeobpasosamenu. Cxembl CO2NACOGANUSL CUSHANOG. Qunempsl, yCuIUmen,
MOOYIAMOPbL U 0eMEKMOpbl CUSHATIOB.
1.4. ALITI/IIAIT npeobpa3zoBanue

Qusuyeckas 0CHOBA AHAN020-YUDPO6020 npeobpasosanus. J{uckpemusayus, K6anmoeanue, Ko-
ouposanue. Knaccuguxayus anano2o-yugpoeozo npeodpasoanus. nopaspsi0Ho020 KOOUpOGAHusl, No-
Cred08amMenbHO20 cuema, cledsueo ypasnosewusanus u Op. Lugposoe npeocmagnenue uzmepse-
Mbix genuuun. Peanuzayus anano2o-yughpocozo npeobpasosanus (ALI) u yugpo-anano206020 npe-
obpaszosanuii (IJAIT). Cucmembl cuucienus, KoObl, UCNONb3yeMble 6 aAHAN020-YuUppPoselx U YUPpo-
ananozoswix npeobpasosamensx. IIpunyunst Oeucmeus, OCHOGHbLE DIEMEHNbL, CMPYKMYPHbIE CXEMbL
u xapaxmepucmuxu AL[IT u IJAIL
1.5. IludpoBbie CEHCOPHI

Bunapno-yugpossie, UHGOPMAYUOHHO-YUPPOGLIE 1 UHMENIEKMYAIbHbIE  CCHCOPbL (0amyuuxu,).
Memponozuueckue xapaxkmepucmux yu@pposeix ceHcopos.
1.6. Lluposbie uHTEPPENHCH

ITocnedosamenvhvle wiuHbl nepeoai OaHHbIX PC, 1-Wire, UART (RS232/485), SPI, USB, ICP.
1.7. KoMMyHHKAIIMOHHBIE IPOTOKOJIBI U IIPOMBINIIEHHBIC CETH

Ipomviunennvie cemu na ocnose P-NET, Profibus, Modbus, HART, CAN. becnpogoonvie ceri-
copuwle cemu Libelium ™, Wireless HART.
1.8. Muxpompoiieccopsl # MUKpoOBM

Cospemennble MUKponpoyeccopbl u MUkpoIBM na ocrose mexnono2u npouseooumenei MuKpo-
onexmponnbix komnonenmos Intel ™, ARM ™, Atmel ™, Microchip ™
1.9. TIpoMbIIUIeHHBIE KOHTPOJIIEPHI U KPSHTHI

Cospemennvie mexnonozuu c6opa u 00pabomku  OaHHLIX National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI, u op.



1.10. MeToan! nu¢poBoii HAeHTHHHKALUHA

Paouowacmomnas (RFID), wimpux-ko0et, QR-k00bL.
1.11. ABTOMATH3AIMs PA3TMUHbIX BUIOB H3MEPEHHIT, KOHTPOJIS U HCIIBITaHUH

Asmomamuzayus usmepenuil yposHeil JCUOKOCIU U CHINYUUX MAMEPUANos, asmoMamusayus us-
Mepenuii usMepenys. YCuluil; asmoMamusayus usMepeHutl OaelIeHus; aemomamusayus uzmMepenull
CKOpOCMU U pacxo0d; a6MOMAMuU3Ayus USMEPEHUT! GLANCHOCIU, UsMepeHUe KOHYEHmpayui pacmso-

P0G, ABMOMAMU3AYUS USMEPEHUTI KOHYEHMPayul 2a306.

Pazyen 2. [IporpaMMHoe obecriedeHre aBTOMATHU3UPOBAHHEIX CUCTEM U3MEPEHUH,

KOHTPOJIA U HCHBITAaHUHT

2.1. lucneTdepcKoe yrpaBiIeHue U cOOp JTaHHBIX (SCADA-cHuCTEMEI).

Ocnosnvie 3a0auu, pewaemvie SCADA-cucmemamu. OcHoGHbIE KOMNOHEHNbL SCADA. Komnyen-
yuu cucmem. Apxumexmypa SCADA-cucmem. Hnmezepuposanivie 6 npOMbLULIEHHbIE KONMPOLLEPLL
SoftLogic SCADA-cucmemvt. Yazsumocmu. IIpumepol SCADA-cucmem - OpenSCADA, Labview u op.
2.2. OcoBsI rpaduueckoro nporpammuposanus AVIC B cpene National Instruments ™ Labview.

IIpoepammuas cpeoa. Konyenyus 6upmyaibHo2o npubopa. Hcnonvsosanue epaguieckozo npo-
epammuposanus. Bazoevie anemenmol u GyHKYuUU.

2.4. OcuoBsl mporpammuposanust AUC Ha ocnoe MukpoOBM B cpene Arduino.

Aszuix npoepammuposanus. Cunmaxcuc u cemanmuxa. Komnunsimop. Onepamopbl, Oauuvle (ne-

peMenHble U KOHCMAanmbl), GyHKyuu u OubIuomexu.
2.5. ITporpammuas 06paboTKa pe3yIbTaToB H3MEepeHHH
Onmumanshas yupposas Gurbmpayus, KOOUPOSAHUEe UHPOPMAYUL, AL2OPUMMbL KOHMPOIA. Hu-

MepnonAyuA U SKCMPAnoNAYUS Pe3ybmamos uzMepeHul

Pazgen 3. MeTpoJIOTHYECKOE obecrieyeHue aBTOMaTU3upPOBAHHBIX CUCTEM M3MEpPEeHUH,

KOHTPOJISL ¥ HCIIBITAHUHI

1.1. MeTposoriyeckue noKa3aTesl CPEICTB H3MEPEHUH

Knaccor mounocmu cpedcme usmepenuil. Memoouxa 6blnonHenus usmepeHnuil. MemoOwt nogolute-
HUS MOYHOCMU U NOMEX0YCmOuYuUeocmu 06azo6elx d1eMeHMOG.

1.2. TTorpemHocT! pe3yIbTaToB aBTOMATU3HPOBAHHBIX M3MEPHTEIPHBIX CHCTEM (AUC)

Hemounuku nozpewnocmet, pacuem nozpewHocmet (abconomuas, omiocumenbias u npuse-
Oennas), adOumueHvle U MYJIbMUNIUKAMueHble COCMasnioujue nozpewnocmer pe3yibmamos usme-
penuii, Kax onpedensiomes cucmemamuyeckue u 2pyovie nozpeutnocmu 6 UCXOOHOM pPAOY, HOpMUpYe-
Mble MempOoIo2UYeCKUe XAPAKMEePUCIUKY CPeOCmE UsMepeHuUl.

1.4. Tocy1apcTBEHHBII METPOJIOTUYECKHUI HaZ30P
Opeanuszayus. Mempolo2u4ecko20 Hao3opa 3a  asmoMamusupoOSaHHbIMU cpedcmeamu usmepe-

Hutl, ucneimanuil u koumposs. Henoimanus, ammecmayus u noéepra AHC.
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Tembl NPAKTHYECKHX 3aHATHI
Anastoro-1udpoBoit u nudpo-ananorossi npeodpasosarens (ALIIIIAIL na ocnose E-154).
amepuTesnpHble TpeobpasoBarTelld U AaTYUKH (ceHcopbl). OOmie HOHATHA U IPUHIMIIBL BKIIIO-
YeHUsI B N3MEPUTEIIbHBIE LIEIH.
PeocraTHbIe peoOpa3oBaTey.
TenzouyBCcTBUTEIBHBIE IPe0Opa3OBaTEIH.
TepMOpE3UCTOPBIL, AEKTPOIHTHIECKHE IIPE0OPa30BATEIIH.
WuaykTiBHBIE IpeoOpa3oBaTeliu.
EmxkocTHBIE TpeoOpa3oBaTesn.
Honu3aiuoHHble Tpeodpa3oBaTeliu.
doTodNIEKTPUIECKUE ITpeoOpa3oBaTeliu.
TepmosnekTpuueckue npeodpa3oBaTesy.
WHayKIIMOHHBIE TpeoOpa3oBaTeIy.
[Tbe305IeKTpHUECKHE IIPE0OPa3OBATENH.
["anpBannYeckue npeoOpa3oBaTelIH.
["anbBaHO-MarHUTHEIE peoOpasoBareiu Ha ocHoBe 2 dekra Xora.
DJIEKTPHUYECKHIE TEPMOMETPBI COMPOTHBICHHUS.
TepmoanexTpuyecKre TEPMOMETPBHIL.
[Tbe3021€KTpHYECKIE TEPMOMETPBI, ITUPOMETPBI.
ABTOMaTH3aIUK H3Mepenuii Ha 6a3ze MUKpoOBM. OTKpBITas apXUTEKTypa Arduino.
OcHOBBI BBOJA ¥ 00pabOTKH U(POBLIX U aHAJIOTOBBIX CUTHATIOB Ha MukpoDBM Arduino UNO.
Conpsokenne MHKpoOBM ¢ mepcoHaNbHBIM KOMIIBIOTEPOM HCpe3 [I0CJIe/I0BAaTEIbHBIA HHTEP-
deiic USB — UART (RS232 TTL).
Conpskenue MEUKpOOBM ¢ muppoBbIMH CEHCOpaMM HEpE3 II0CICA0BATCIILHBIC uHTEpQEiCh
I°C, 1-Wire u SPL
ABTOMATH3alUsl U3MEPEHUN OTHOCHTEJILHOM BJIQXHOCTH M TEMIIEPATyphl OKpY>Karollel Cpesibl
Ha ocHOBe MHKpoDBM u nudposoro ceacopa DHT11.
ABTOMAaTH3anKs U3MEPEHUN YPOBHs OCBEIIEHHOCTH Ha OCHOBE MukpoIBM 1 nuppoBoro ceHco-
pa BH1750.
ABTOMaTH3aLUs U3MEpPEHHH arMOC(hEpPHOro IaBJICHUS, TEMIIEPATyphbl M BIIKHOCTH Ha OCHOBC
MukpoDBM u uudpposoro cencopa BME280.
OCHOBBI aBTOMATH3AIMA M3MEPEHMIl HA OCHOBE NPOMBIIUIEHHEIX KpeiToB 1 SCADA-cuctem.
Komenmus BUpTyanbHbIX mpiuodopos Labview.
ABTOMATH3AIUS PA3/IMYHBIX BHIOB H3MEPEHHH HAa OCHOBE M3BECTHBIX PELICHHUH.
ABTOMAaTH3aIUs U3MEPEHUN T€OMETPUICCKAX Pa3MEPOB.
ABTOMATH3aIUA U3MEPEHUH YPOBHEH KUIKOCTH M CBHITYYHX MaTEPHAJIOB.
ABTOMaTH3aLUs U3MEPEHUI N3MEPEHH Y CHIIH.
ABTOMAaTH3ALUS U3MEPEHUN JTaBJICHUSL.
ABTOMAaTH3alUs U3MEPEHUH CKOPOCTH U pacxolia.
ABTOMATH3aLUs U3MEPEHUH BIXXHOCTH, H3MEPEHHE KOHIIEHTPAIMH PaCTBOPOB.
ABTOMAaTH3aIMs U3MEPEHUH KOHIICHTPAIIUH I'a30B.
MeTposioruyeckoe ooecredyeHue aBTOMATH3NPOBAHHBIX H3MEPUTENIBHBIX CHCTEM.
Pacuer aGCOTIOTHOl, OTHOCUTENIBHOMN U IPUBEIEHHOI TOrPENIHOCTH PE3y/IbTATOB H3MEPCHHUH.
PacueT aiMTUBHBIX U MYJIbTUILIMKATUBHBIX COCTABIAIOIIMX IIOrPELIHOCTEH PEe3yJIbTaToOB H3Me-
peHHUil.
OmnpeseneHne CUCTEMATHYECKUX B IPyOBIX IOTPEIIHOCTEH B MCXOTHOM PSIALY.



5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

B cootserctsun ¢ tpedopanmsamu GI'OC BO no Hampasienuio noarotoskyu 27.03.02 «Ynpas-
JICHHE Ka4yeCTBOM) pealn3alis KOMIETEHTHOCTHOTO MOJX0/(a IPeyCMaTPUBAET IMPOKOE HCIOTIB30-
BaHHe B y4eOHOM MpoIlecce aKTHBHBIX M HHTEPAKTHBHBIX (POPM HPOBELCHHS 3aHATHH B COUETAHMH C
BHeayIMTOPHOI paboToil. OGpa3oBaTeIbHBIMU TEXHOJIOTMAMH, HCIIONB3YyEMbIMU B MPOLECCE o0yue-
HUS 110 KYPCy «ABTOMATH3AIMS H3MEPEHUH, HCIIBITAHUH U KOHTPOJLSD) ABJIAOTCS:

e KOMIIBIOTEPHBIC CUMYJIALINN;

e JIMCKYCCHMH, B TOM YHCIIC ¥ B COCTABE UCCIIE0BATEIECKON IPYTIIIbL;
e pa300p KOHKPETHBIX CHTyallHH;

o TPEHHHIU 1O IPHMEHEHHIO CHCTEM aBTOMATH3AIMM W3MEPEHWH, KOHTDOJS M MCHBITAHUH, B

TOM YHCJIC U 3aJ1aY B o0JacTu yIIpaBJICHUs Ka4€CTBOM H METPOJIOTHUH,

e TPEHUHIH 1O IPUMEHEHHIO IIPOrPAMMHBIX CHCTEM M KOMIUIEKCOB I PeLICHHA 3a/1ad B o0na-
CTH aBTOMATH3AIMU N3MEPEHU M, KOHTPOJIS ¥ HCIILITAHHH.

e MaTepuasbl By30BCKUX M BHYTPUBY30BCKHX TenekoHdepeHunii B cetu Internet, a Tarxoke mMare-
pHAJTBI MEXTyHAPOIHBIX M POCCHIICKHX HAy4HBIX KOH(epeHIuii B 00acTH MPUMEHEHHS aBTO-
MaTU3UPOBAHHBIX U3MEPUTEIBHBIX CUCTEM.

B pamkax y4eGHOro Kypca IpeayCcMOTPEHbl MacTep-KIacChl OKCIEPTOB U CICIUATUCTOB Ha 0C-
HOBe webinar kommnanuii National Instruments ™. Bugeo webinar yka3aHHBIX CIIEIHATMCTOB HAXOMST-
sl B OOILIEM JOCTYIe B ceTH Internet Ha COOTBETCTBYIOLIMX CalTaX, a TAKIKE MPEAOCTABIIAIOTCA 00y-
YaIOIIUMCS B JIOKAJIBHON BEPCHH.
TeopeTnuecKnii MaTepral HOCUT IPOOIEMHBII XapaKTep, OTpaxaeT po¢ b MOATOTOBKU CITy-
[ateieii ¥ HOCUT XapaKTep caMocTosTenbHoro usydenus B sune CPC.

Paznen (Tema)
JUCLIMTITUHBL

O6pa303aTeanble TEXHOJIOTMH, UCTIOJIb3YEMbIC TP peald3alin pa3JIMYHbIX BUIOB y‘leGHOﬁ

paboThI

TeopeTHueckuii MaTepya (B BUIE CAMOCTOATENbHON paboThl
CTY/EHTOB)

JlaGopaTtopHble paboThl

Pasnen 1. TexHu-
yeckoe obecreye-
HUE aBTOMAaTH3U-
POBAHHBIX CHCTEM
U3MEpEeHUH, KOH-
TpOJsl M MCHbITA-

HUU

KoMMbIOTepHbIE CUMYJIALMH, JUCKYCCHH, B TOM YHCJIE U B CO-
cTaBe MCCIIe0BaTeNIbCKON TPYMITbI, pa30op KOHKPETHBIX CUTYa-
LM, NpPe3eHTAlNN U OMOPHBIE KOHCMEKTbI, MaTephalbl By30B-
CKMX M BHYTPHBY30BCKHMX TeeKoH(pepenuuii B cet Internet, a
TaKKe MaTepHasbl MEXAYHAPOIHBIX M POCCHICKUX Hay4HBIX
KoH(pepeHuit B 061acT! aBTOMATH3aLMU U3MEPEHHH, MacTep-
KJIacChI PKCTIEPTOB M CHIELMATICTOB Ha OCHOBE webinar.

KoMnbloTepHble CUMYJIALHH,
JICKYCCHH, B TOM YMCIIE U B
cocTaBe HCCIeI0BaTe/IbCKOM
rpymrsl, pa3dop KOHKPETHBIX
CUTYalMi, TPEHUHTH MO TpH-
MEHEHNI0 aBTOMaTU3MPOBAH-
HBIX U3MEPUTEILHBIX CUCTEM

Pazmen 2.
rpamMHoe  obec-
neyeHue aBTOMa-
THU3UPOBAHHBIX
cHUCTEM  U3Mepe-
HUH, KOHTpOJS H
UCTIbITAaHU

[po-

KOMIBIOTEpHbIE CUMYJISILIMH, NUCKYCCHH, B TOM 4HCle U B CO-
CTaBe UCCIIeI0BaTENLCKON TPYIIbI, Pa300p KOHKPETHBIX CUTYa-
1Mil, Mpe3eHTALMKE 1 OMOPHBIE KOHCIIEKThI, MaTepHajbl BY30B-
CKHX M BHYTPHBY30BCKHX TelekoH(pepeHuuii B cetn Internet, a
TaKKe MaTepualibl MEXIYHAPOIHBIX M POCCHUCKUX Hay4YHBIX
KOH(epeHuuii B 001acTi aBTOMaTU3aLUN U3MEPEHUH, MacTep-
KJ1acChl KCMEPTOB M CMELMATKCTOB Ha OCHOBE webinar.

KoMIblOTEpHbIE  CUMYIIALNH,
JMCKYCCUM, B TOM YMCJIe U B
cocTaBe HCCIIe10BATENbCKOM
rpymmsl, pa3dop KOHKPETHBIX
CUTYyalLUid, TPEHUHIH MO MpH-
MEHEHHMIO aBTOMAaTU3WpPOBaH-
HBIX U3MEPUTEIbHBIX CUCTEM

Pa3nen 3. Mertpo-
Jloruueckoe odec-
NeYeHue aBToMa-
TU3HPOBAHHBIX
CHUCTEM  U3Mepe-
HUIl, KOHTpOJIA M
UCTIbITAHUN

KoMMbIOTEpHBIE CUMYJISLIUN, TUCKYCCHH, B TOM YHCJIE U B CO-
CTaBe MCCIIeI0BaTENIbCKOM PYIIb, pa300p KOHKPETHBIX CUTYa-
LMil, MPE3EHTALMHE U OMOPHBIE KOHCIIEKThbI, MaTepHasbl By30B-
CKHMX M BHYTPUBY30BCKHX TeleKoH(pepeHuuii B ceTu Internet, a
TaKKe MaTepHalibl MEKIYHApPOIHBIX M POCCHUHCKHX HAy4YHBIX
KoH(pepeHumii B 06/1acTH aBTOMAaTH3alMKM U3MEPEHNH, MacTep-
KJIaCChI 3KCTIEPTOB M CIIELMATICTOB Ha OCHOBE webinar.

KoMmbloTepHblE CUMYJIALHH,
JUCKYCCHM, B TOM 4YHCJe U B
cocTaBe HCCle10BaTebCKOM
rpyIbl, pa3dop KOHKPETHBIX
CUTyaLui, TPEHUHTHU T10 NpHU-
MEHEHUIO0 aBTOMAaTU3MPOBAH-
HBIX U3MEPUTENIBHBIX CUCTEM




6. OLIEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTU, ITPO-
MEKYTOYHOM ATTECTAIIMA U YYEBHO-METOANYECKOE OBECIIEYEHUE CA-
MOCTOSITEJIBHON PABOTBI CTYJIEHTOB

JI1s TEKyIero KOHTPOJIS yCIEBAEMOCTH IIPUMEHSETCS PEHTHHI-KOHTPOIb, [POBOJIMMBIH Ha 6-
it, 12-it u 17-if Hepeie. IIpoMesxyTodHas aTTecTalus MPOBOIUTCS B popMe dK3aMeHa.

Bomnpocel 1J1si NpoBeieHUs PeATHHT-KOHTP0JIst

1-1i pelimun2-KOHmMpOoib

KaKoBbI IeJIM U 3a1a4i aBTOMATH3aIlH} M3MEPEHHUH, UCIIBITAHUH 1 KOHTPOJIS?

Ha3oBHTe OCHOBHBIEC H3MepseMbIe BEIMUHHBI H 0071aCTH H3MEPEHNH?

Ha3oBHTe OCHOBHBIE BHIBI H METOIBI M3MEPEHHUIi, KOHTPOJIS U UCIIbITAHHIT?

[IpurnEn paGoThL, JOCTOMHCTBA U HEJOCTATKA, 00IACTh NIPUMMEHEHHUS 1 METPOJIOTHHYCCKUE Xa-

PAKTEPHCTHKU PEOCTATHBIX peoOpasoBaTesien?

5. Tlpunnun paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00IacTh MPUMEHEHHA U METPOJIOTHYECKUE Xa-
PaKTepHCTHKH TEH304yBCTBUTENIBHBIX Ipeobpa3zoBatesu?

6. Tlpuarun paGoThl, JOCTOMHCTBA U HEJOCTATKHA, 0071aCTh IIPUMEHEHHS 1 METPOJIOTHICCKHE Xa-
PaKTEPUCTHKU TEPMOPE3UCTOPOB?

7. TlpuHrun paGoThl, JOCTOMHCTBA H HEIOCTATKH, 00/1aCTh IPUMEHEHHUS i MCTPOJIOIHYCCKUE Xa-
PAKTEPHCTHKH 3JIEKTPOIMTHYCCKIX MpeobpasoBaTeeit?

8. IIpuHuun paGoTHl, JOCTOMHCTBA M HEJOCTATKH, 00IACTh IPUMEHEHHS 1 METPOJIOTHHECKUE Xa-
paKTepHCTUKH MH/yKTHBHBIE IIpeobpasoBareeii?

9. Tlpunimn paGoThI, IOCTOUHCTBA M HEJOCTATKH, 00IACTh NPUMEHEHUS M METPOJIOTHYCCKAE Xa-
PaKTEPHCTHKU EMKOCTHBIX ITpeoOpasoBatesieii?

10. [IpuammMn paboThl, JOCTOMHCTBA H HEJOCTATKH, 00/1aCTh IPUMEHEHHS M METPOJIOTHICCKAC Xa-
PaKTEePUCTHKH HOHU3ALMOHHBIX IpeobpasoBaTeieit?

11. [Tpuammn paGoThl, JIOCTOMHCTBA M HEJOCTATKH, 00JIACTh MPUMEHEHNS M METPOJIOTHHUECKUE Xa-
PaKTepUCTUKH (POTOIIEKTPUICCKHX npeobOpasoBaTeneii?

12. Tpunimn paboThl, JJOCTOMHCTBA H HEJOCTATKH, 00IACTh IPUMEHEHUS U METPOJIOTHHCCKHIE Xa-
PAKTEPHCTHKH TEPMOIJICKTPHUECKHX TIpeobpasoBareiei?

13. IIpusnun paGoThl, JOCTOMHCTBA U HEOCTATKH, 0071aCTh MPUMEHEHHS 1 MCTPOJIOTHICCKUE Xa-
PAKTEPUCTUKH WHIYKIHOHHBIX peoOpasoBateset?

14. IIpuHnmn paGoThl, JOCTOMHCTBA M HEJOCTATKU, 00/1aCTh NPUMEHEHUS 1 METPOJIOTHHUCCKAE Xa-
PAKTEPHCTHKH MTHe303IEKTPHYCCKHX TTpeodpasoBateeii?

15. Ipunmun paboThl, JOCTOUHCTBA U HEIOCTATKU, 00JIaCTh NPUMEHEHHS U METPOJIOTHIECKHIE Xa-
PaKTEPUCTHKU rabBaHHYECKIX MpeobpaszoBaTesen?

16. Ipunun paGoThl, JOCTONHCTBA U HEJIOCTATKH, 00JIACTh NPUMEHEHHS U METPOJIOTHYECKHIE Xa-
PaKTEePUCTHKH rabBaHO-MArHUTHBIX NPeoOpa3oBaTen Ha OCHOBE sdpdexra Xoswa?

17. Ipusuun paboThl, JOCTOMHCTBA U HEIOCTATKH, 0071aCTh MPUMEHEHUS 1 METPOJIOTHICCKUE Xa-
PaKTEPUCTHUKY JJICKTPUIECKUX TEPMOMETPOB COTPOTHBIIEHU?

18. Ipunmun paGoThl, JOCTONHCTBA U HEJOCTATKH, 00JIACTh NPUMEHEHHUS U METPOJIOTHHECKIE Xa-
PAKTEPUCTHKH TEPMOIJICKTPHIECKHX TEPMOMETPOB?

19. IIpuHnun paGoThl, ZOCTOMHCTBA U HEIOCTATKH, 00/1aCTh MPUMEHEHHS 1 METPOIOTHICCKUE Xa-
PAKTEPHCTHKH MHe303IEKTPHUECKIX TEPMOMETPOB U [IHPOMETPOB?

20. JlaiiTe KpaTKyiO CpPaBHHTENBHYIO XapaKTepucTHKy MUKpoOBM Ha ocHose TEXHOJIOTUH pa3sHBIX
IPOM3BOIUTEIEH MAKPOIEKTPOHHBIX KOMIIOHCHTOB?

21. Ioctpoiite cTpykTypHyIo cxemy MEKpoOBM Arduino UNO?

22. Kax mpoucxoaut conpsbkeHne MHKpoOBM ¢ mepcoHalbHBIM KOMITBIOTEPOM HEpes3 MOCIC0-
sarenpubit naTepdeiic USB — UART (RS232 TTL)?

23. Kak mpomcxoaut comnpspkerne MUKpoOBM ¢ 1uppoBBIMI CEHCOPAMH Hepe3 MOCTIeN0BATENb-

uble uutepdeiics 1°C, 1-Wire u SP1?

:hb)!\)»—a



24. OnUIIATe OCHOBHBIE NPUHIMIIBI aBTOMATH3AIMH H3MEPEHUH OTHOCHTEIBbHOH BIAKHOCTH H
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TeMITepaTyphl OKpY’Karolled cpesibl Ha 0CHOBE MUKpPOOBM 1 mudposoro cercopa DHT11?
ONHUIIHATE OCHOBHBIE IPHHIIUITBI aBTOMATU3ALMK U3MEPEHHUI yPOBHS OCBEICHHOCTH Ha OCHOBE
MukpoDIBM u uudposoro cencopa BH1750?

OnuImMTe OCHOBHBIE IPHHIHUIIEI aBTOMATH3AIUH N3MEPEHNH aTMOC(HEPHOTO IaBJICHHS, TEMIIE-
paTyphI M BIAXHOCTU Ha 0OCHOBE MUKpoOBM u nmpposoro cencopa BME280?

JlaifTe KpaTKyIO CPABHUTENBHYIO XapaKTepPHCTUKY MPOMBIIUICHHBIX CETEH?

JlaiiTe KpaTKy1O CPABHUTEIBHYIO XapaKTEPUCTUKY MPOMBIILUIEHHBIX KOHTPOJUICPOB U KpeuToB?
JlaiiTe KpaTKyIO CPABHUTEIBHYIO XapaKTEPHCTHKY METOI0B L (ppOBOM upeHTHpUKanuu?

2-U petimuH2-KOHMpOoOJib

[IpuBeauTe IPUMEPHI ABTOMATH3ALMA H3MEPCHHII TEOMETPUICCKHX pa3mepos?

IIpuBeauTe MpUMEPH ABTOMATH3ALMHE M3MEPEHUH yPOBHEH JKMAKOCTH M CHUIyYHX Marepua-
70B?

[IpuBeuTE IPUMEp CTPYKTYPHOM CXEMBI aBTOMATH3AIMH H3MEPEHHH YCHITHIA?

[IpuBeuTE MpUMEp CTPYKTYPHOI CXeMbl aBTOMATH3ALMS H3MEPEHHH JaBJICHHS?

[IpuBeTe IpUMEp CTPYKTYPHOW CXEMbI aBTOMATH3allHs U3MEPEHMI CKOPOCTH M pacxoja
(BO3IyXa/’KHIKOCTH/CBIITYYHX MaTepUaoB)?

[IpuBeuTE IPUMED CTPYKTYPHOU CXEMBI aBTOMATU3ALMH H3MEPEHUH BJIQKHOCTH?

[IpEBeUTE IPEMEp CTPYKTYPHOI CXEMBI aBTOMATU3ALMH H3MEPEHHH KOHUCHTPALMH pacTBO-
poB?

IIprBeUTE MPUMED CTPYKTYPHOM CXEMBI aBTOMATH3ALMA H3MEPEHHH KOHLEHTPAllHK razoB?
Jaitte onpenenenne SCADA-cucremMam?

KaKOBbI OCHOBHBIE KOMIIOHEHTbI, KOHIENIUA 1 apxuteKTypsl SCADA-cucrem?

IIpusenute mpumepsl SCADA-cHCTEM, HA30BATE UX 00IACTH MPUMEHEHH, JIOCTOMHCTBA 1
HEJI0CTaTKU?

OMUIIUTE OCHOBHBIE IPHHIMIBl KOHIENIMA BHPTYAIbHBIX HM3MCEPUTCIBHBIX pruOOpoB
Labview?

HasoBuTe 6a30BbIe 2JIeMEHTHI U GYHKIMH cHcTeMbl Labview?

KpaTko onmuIuTe CHHTAKCHC U CEMAHTUKY S3bIKa IPOrpaMMUPOBAHUA Arduino?

Kax npeacTaBisioTcs JaHHbIE (IEPEMCHHBIC U KOHCTaHTHI), QyHKIMH 1 OMOIMOTEKH HA SI3bIKE
Apnyuno?

[IpuBeuTe IpUMEp IPOrPAMMHOTO KOZIa Ha s3bIKe APIYHHO JUIL aBTOMAaTH3alIH U3MEpEHHH
KaKkoif-mn0o (hU3MUecKoi BETHYMHBI Ha OCHOBE aHAJIOTOBOTO cercopa?

[IpyBeUTe IPUMEP NPOrPAMMHOTO KOJIa Ha S3bIKe APIYHHO JUIL aBTOMATH3aNH U3MEPEHUN
KaKOH-TG0 (pH3HUEeCKOl BeJTMIMHbI Ha OCHOBE IH(pPOBOro ceHCOpa?

[IpuBeauTe IpUMepHI UGPOBOIT GUILTPALMHA CHTHATIOB?

IIpuBeuTe IPUMEPHI HHTEPIIONALMH 1 SKCTPAIOJIAIHS PE3yIbTaTOB H3MEepeHui?

3-1 peuimun2-KOHmMpOoJib

JlaitTe onpe/ieIeHne TOHATHIO KJIACC TOYHOCTH CPEJICTB H3MEePeHHii?

Uto TaKkoe METOAUKa BHITOJTHEHUS H3MEPEHUi?

KaKOBBI METO/IbI MIOBBILIEHNS! TOYHOCTH M [IOMEXOYCTOHYHMBOCTH Oa30BBIX DJIEMEHTOB ANC?
Kakossl mctounuku norpemnocreit AVIC 1 uX HOpMUpPYeMbIe METPOJIOIHYECKUE XapaKTCpH-
CTUKH?

Kak paccuuThIBaIOTCS a0COMIOTHAS, OTHOCHTENIbHAS M IIPUBEICHHAS IIOrPEITHOCTH PE3y/IbTa-
TOB U3MEPEHUM?

Kax paccuuThIBAIOTCS aIIUTHBHBIE U MYJIBTUILIHKATUBHAIC COCTABIIAIONINC MOrPEIIHOCTEH pe-
3yJIbTATOB H3MEPEHHUI?

Kak ompe/ensiorcs CHCTeMaTHIeCKHe | rpyObIe IOTPEIHOCTH B HCXOTHOM pany?

Kak opranuzoBana paboTa rocyIapcTBEHHOTO METPOJIOTHYECKOro Haq30pa 3a AVC?

Kak mpoucxXoasT UCIIBITaH|sl, aTTECTAIMA U IOBEPKa ANC?



G

10.

11.

12,

13.

14.

15,

16.

17.

18.

19,

20.

21.
22,

23;

24.

Hepeqeﬂb IK3AMEHALIHOHHBIX BOIIPOCOB

KaxoBbI ey U 3a1aud aBTOMaTH3aluu I/I3MepeHI/II71, HCIBITAHUN U KOHTpOIIH?

HazoBuTE OCHOBHbIE H3MEpsIeMbIe BEJIMYUHBI ¥ 007aCTH H3MEPEHU?

HaszoBuTe OCHOBHBIE BUIBI 1 METOIbI HBMCPCHHﬁ, KOHTPOJISA U UCIIBITAHUH ?

HpI/IHHI/IH pa6OTI>I, JIOCTOMHCTBA H HEOOCTATKH, 001acTh IIPUMCHCHUS U METPOJIOTHIECKHUE

PAKTEPUCTHKU PEOCTATHBIX NpeodpaszoBaTesiei?

[puHIUI paGoThl, JOCTONHCTBA U HEJOCTATKH, 00JIACTh IPUMEHEHHS
PAKTepHCTHKH TeH304yBCTBUTEIBHBIX MPpeobpasoBaTen’?

ITpuHIun paGoThl, JOCTOMHCTBA U HEOCTATKH, 0071aCTh IPUMCHEHHUS
PAKTEPUCTUKU TEPMOPE3UCTOPOB?

[TpuHIMI paGoThl, IOCTOMHCTBA H HEJOCTATKH, 00/1aCTh IIPUMEHEHUS
PaKTEPHCTUKH 3J1eKTPOJIUTHIECKHX TTpeobpasoBaTeneii?

[puniumn paGoThl, JOCTOMHCTBA K HEJOCTATKH, 0071aCTh TIPUMEHEHHUS
pAaKTepHCTHKM MH/yKTHBHbIE IIpeoOpasoBareneii?

[Ipusmun paGoThl, JOCTOMHCTBA H HEJOCTATKH, 0071aCTh TIPUMEHEHHUS
PaKTEPUCTHKM EMKOCTHBIX IIpeobpasosaTerieii?

[IpuHIUI paboThl, JOCTOMHCTBA U HEIOCTATKH, 0071aCTh MPUMEHEHHS
paKTepHCTUKH HOHM3ALNOHHBIX MpeodpasoBaresei?

[IpuHIMI paGoThl, IOCTOMHCTBA U HEJOCTATKH, 0071aCTh NPUMEHEHH
PAKTEPHCTHKM (HOTOIIIEKTPHUECKHX peodpasoBareei?

[IpuHImn paboThl, ZOCTOMHCTBA U HEJOCTATKH, 0071aCTh NPUMEHEHHS
PAKTEPHCTHKH TEPMOIJICKTPHYECKHX MpeobpasoBaTenei?

IIpuHIMn paGoThl, AOCTOMHCTBA U HEJOCTATKH, 00/1aCTh IIPUMEHEHHUS
pAKTEPHCTHKH HHTyKIMOHHBIX MpeodpasoBarereii?

[IpuHIMI paGoThl, AOCTOMHCTBA H HEJOCTATKH, 0071aCTh IPUMEHEHHUS]
PAKTEPHCTHKH ITbE302IEKTPUICCKUX npeobpazoparenei”?
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MCTPOJIOTHYCCKHUEC

METPOJIOTUYCCKHUC

METPOJIOTHICCKHUC

METPOJIOTUYCCKUC

METPOJIOTHIECKHE

METPOJIOTHIECCKHUC

METPOJIOTUYECKUC

METPOJIOTHIECKUC

METPOJIOTHUIECKHUC

METPOJIOTHYCCKHC

HpI/IHHI/IH pa6OTbI, JIOCTOHMHCTBA M HEIOCTATKH, o0nacThb NNPUMCHEHUS U METPOJIOTHUECKHEC

PaKTepHCTHKH IabBAHUUECKHX TTpeoOpasoBaTeiei?

HpHHL{HH pa6OTI)I, JIOCTOHMHCTBA U HEOOCTATKH, 0071aCcTh IPUMEHEHUS U METPOJIOTUYECKUC

PaKTEPUCTHKH [aIbBaHO-MArHUTHBIX IPEOOpa3oBaTein Ha OCHOBE sddexra Xosa?
[Ipusrun paGoThl, TOCTOMHCTBA U HEOCTATKH, 00/1aCTh IPUMEHEHUS 1 METPOJIOTHIECKHIE

PAKTCPUCTUKU JIEKTPUICCKUX TEPMOMETPOB COI'I]Z)OTI/IBJ'ICHI/IH‘.7

HpI/IHI_[I/III pa6OTI>I, JIOCTOMHCTBA U HEIOCTATKH, o0JacTh IIPUMEHCHUA U METPOJIOTHIECKHUC

PaKTEPUCTUKH TEPMOAJICKTPUIECKHX TEPMOMETPOB?

HpI/IHHI/IH paGOTI)I, JIOCTOMHCTBA U HEAOCTATKH, o0actb IPUMCHEHUS U METPOJIOTHIECKHUC

PAKTEPUCTHKH IbE303JICKTPUIECKUX TEPMOMETPOB U ITHPOMETPOB?

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

JlaiiTe KpaTKyl0 CpaBHUTENBHYIO XapaKTEPUCTHKY MukpoDBM Ha 0CHOBE TEXHOJIOTUH PasHBIX

[IPOM3BOIUTEEH MUKPOIEKTPOHHBIX KOMIIOHCHTOB?
[TocTpoiiTe CTPYKTYpHYIO cxemy MEKpoDBM Arduino UNO?

Kak IpoHcXoauT conpsbkerne MHKpoOBM ¢ mepcoHanbHBIM KOMIIBIOTEPOM HEPEs MOCICA0-

parensubiil narepdeiic USB — UART (RS232 TTL)?

Kak mpoucxomuT compsikeHne MEKpoOBM ¢ nudpOBEIME CEHCOPAMHU Hepe3 MOCIe/I0BaTe b

uple uatepdeiics 1°C, 1-Wire u SPI?

OlMIATe OCHOBHbIE MPHHIMIB ABTOMATH3AIMK M3MEPEHUH OTHOCHTENIBHOH BIQKHOCTH M
TEMIIEPATYPhI OKPY KAIOIIEH CpeJibl Ha OCHOBE MukpodBM u mupposoro cencopa DHT117?



25.

26.

27.
28.
29.
30.
31.

32.
33
34.

33.
36.

av.
38.
39.
40.

41.

42.
43,
44,

45.

46.

47.
48.
49.
50.
31.
52.

3.

54.

55.

56.
57.

OnummTe OCHOBHBIE IIPUHIIMITBI ABTOMATH3ALMK M3MEPEHUI yPOBHA OCBEIICHHOCTH Ha OCHOBE
MukpodBM u nudposoro cercopa BH1750?

OMMIIUTE OCHOBHbIE TPUHIMITEI ABTOMATH3AIMH H3MEPEHUI aTMOC(EPHOTro JIaBJICHUs, TeMIIe-
paTyphl ¥ BIAKHOCTH Ha 0cHOBE MHKPOOBM 1 1udpoBoro cencopa BME280?

JlaiiTe KpaTKyIO CPABHUTENLHYIO XapAaKTEPHCTHKY TTPOMBILILICHHBIX CeTei?

JaiiTe KpaTKylo CpPaBHHTENBHYIO XapaKTEPUCTHKY POMBIIIIEHHBIX KOHTPOJIICPOB U KpeuToB?
JlaiiTe KpaTKyIO CPABHUTEIBHYIO XapaKTEPUCTHKY METOI0B L(ppOBOHM uaeHTHGUKanuu?
[IpuBeuTe NPUMEPBI ABTOMATH3AIUH H3MEPEHNH F€OMETPUYECKIX pa3mepoB?

[IpuBeMTe MPUMEPHI ABTOMATH3AIMHE U3MEPCHH YPOBHEH XKUIKOCTH M CBHITYHHX MaTcpHa-
J0B?

[IpuBeauTe PUMEp CTPYKTYPHOM CXEMBI aBTOMATH3AIINH W3MEpEHHH yCHITHIA?

[IpuBeauTe IPUMEP CTPYKTYPHOI CXeMBI aBTOMATU3AI U3MEPEHHI IaBJICHUS !

[IpuBeauTe MpUMEp CTPYKTYPHOH CXEMBI aBTOMATH3ALIUA U3MEPEHH CKOPOCTH M pacxoja
(BO3TyXa/’KUIKOCTH/CBIITyYHX MaTEepUajon)?

[IpuBeUTE IPUMEp CTPYKTYPHOIT CXEMBI aBTOMATH3ALIMI H3MEPEHH BJIQKHOCTH?

[TpuBeauTe IPUMEpP CTPYKTYPHOIH CXEMBI aBTOMATH3alHH M3MEPEHH KOHIIEHTPAIKU PacTBoO-
poB?

IIpuBeauTe IpUMEp CTPYKTYPHOI CXEeMBI aBTOMATH3ALIUH M3MepeHHii KOHIIEHTPAIlHH ra30B?
Taiite onpenenenne SCADA-cuctemam?

KakoBBI OCHOBHBIC KOMIIOHEHTBI, KOHIIEHIHH 1 apxuTekTypsl SCADA-cucrem?

Tpuseure npumepsl SCADA-cicTeM, HA30BUTE HX 00JIACTH IPUMEHCHHUS, T0CTOMHCTEA 1
HEJIOCTaTKH?

OnuIure OCHOBHBIE NPHHIAIBI KOHIEMIMS BHPTYaJIbHBIX H3MEPUTE/ILHBIX npubopoB
Labview?

HazosHTe 6a30BbIe 2IeMEHTHI H QYHKIMHI cHcTeMbl Labview?

KpaTko onuiuTe CHHTAKCHC U CEMAaHTUKY A3bIKa MPOrpaMMUPOBAHUA Arduino?

Kax mpecTaBisioTcs JaHHbIE (MEPEeMEHHBIC H KOHCTAHTBI), PYHKIIUU U OMOIMOTEKH Ha sSI3bIKE
Apnyuno?

TIpuBe/ITe IPUMEP IIPOrPAMMHOTO KoJa Ha s3bIke APYUHO JUIs aBTOMATH3AIHH U3MEepEeHHIH
KaKoM-160 (GU3MIecKoil BeTMIMHbI Ha OCHOBE aHAJIOrOBOTO ceHcopa?

TpuBe/UTe IPUMEP MPOrPAMMHOTO KOJa Ha SI3bIKe APITYHHO JULSL aBTOMATH3AMH H3MEpEeHUI
KaKOH-MG0 (I3MUecKOll BeTMIHHBI HA OCHOBE U(PPOBOTO cercopa?

IIpuBeMTe IPUMEPB! LH(POBOH GUIBTPALMH CUTHATIOB?

[IpuBeauTe MPUMEPH! HHTEPIIONAINN U SKCTPAIIONAIHUS PE3yIbTaTOB H3MEpeHui?

JaiiTe onpeieneHNe IOHATHIO KIIacC TOYHOCTH CPEIICTB HU3MEepeHun?

UTo TaKOe METOIMKA BBINOJHEHIS H3MEPEHUN?

KaKOBbI METO/IbI TIOBBIIIEHHST TOUYHOCTH M IIOMEXOYCTOHYMBOCTH Oa30BBIX 2JIEMCHTOB AUC?
Kakops! ucrounnky norpemuocreit AVC 1 ux HOpMHpYeMbIe METPOJIOTHYICCKHE XapaKTepH-
CTUKH?

Kak paccunThIBAIOTCSA abCOIIOTHASA, OTHOCUTEIbHAS U MPUBE/ICHHAs [OrPEIIHOCTH pesyibTa-
TOB U3MEPEHHI?

Kak paccuMTBIBAIOTCS A IATUBHBIE U MYJIbTHILIHKATUBHBIC COCTABIIAIONINE HOrPEIHOCTEH pe-
3yJIbTaTOB U3MEpPEHUit?

Kak ompeiensioTcs CHCTeMAaTHIECKHe U rpyObIe IOrPeHOCTH B HCXOAHOM psny?

Kak oprauzoBaa paboTa rocyapcTBEHHOIO METPOJIOTHIECKOro Haa30pa 3a ANC?

Kak nmpoucxosT HCIBITAHMsI, aTTeCTallts U IIOBEpKa ANC?



3asaHue HA KYpCOBOe IMPOEKTHPOBAHHE

3azaHue Ha KypCOBOI IPOEKT BBLIACTCS CTYJEHTaM Iepe]l MPOXOXKACHHEM UMM TEXHOIOrHYe-
CKOI TIpaKTHKM. PexoMeriyeTcst cleyrolas TeMaThKa IPOeKTa « ABTOMATH3aI|s Ipouecca H3mMepe-
HUS/MCTIBITAHIS/KOHTPOII (M3MepAeMblii MM KOHTPOIHPYeMblit mapameTp)». Hanpivep, «ABromMary-
3aIsl IpoLecca M3MEpEeHHsl TEMIEPATYPhl M BIOKHOCTH OKDYIKAIOLIEH Cpebl», «ABTOMATU3aLMs
Tpolecca KOHTPOJIS Ka4ecTBa TOIIMBay, «ABTOMATH3alHs NPOIEcca paspyaromuxX ucnplTanuii oe-
TOHHBIX 0710KOBY. HasBaHue IpoeKTa yTOYHSETCS B COOTBETCTBUM CO CHEMH(HKOI MECTa MPOXOKIL-
HHSl IPAKTUKU, BHIOM BBIIYCKAaeMOH MPOJYKIHH, TEXHOJIOTHEH IIPOM3BOJCTBA, HAIMYHEM HCIbITA-
TEeJILHOM 1ab0opaTopuu U T.II.

B X0 PaKTHKH CTY/IEHTHI 3HAKOMSITCS ¢ aCCOPTUMEHTOM BBIITYCKAEMOH MPOYKIMH M MOKa3a-
TeJISIMH ee KauecTBa, TEXHOJIOTHIECKHM MPOLECCOM H3rOTOBIEHHS U 000py10BaHHeM. AHATU3HPYIOT-
Csl HOPMATHMBHBIE JTOKYMEHTBI (TCXHHUECKHE PEraMeHThl, HAMOHAIbHbIE CTAHAAPTDI, TEXHHUCCKAC
YCIJIOBHS, CTAHAAPTHI OPraHM3AIMIM H T.I1.), 0 KOTOPBIM BBIITYCKACTCs aHHAs PO KIIHA.

M3yyaloTcs METOJMKH HPOBEJEHHS BXOJHOTO KOHTPOJA KadecTBa CBIPbS U 101y pabpuKaToB,
KOHTPOJIGHBIE ONEPAIMH U UX MECTO B TEXHOJIOTUYECKOM IIPOIECCe, CPEICTBA U3MEPEHIA H KOHTPOJIA
¥ TOYHOCTD BBIIOJHEHHS H3MEPEHHii, a Takke OpraHu3anus padoT IO YIPaBICHHIO KA4ECTBOM.

3a [epHo;I IPOXOYKIEHHs IPAKTUKH COOMPAIOTCS CIIEYIOIHE CTATUCTUYECKNE JAHHBIC H3MEPE-
Huii TToKazaTesel KauecTBa M3EHi ¢ yKazaHHeM IpaBuil 0TO0pa mpod, MepHOJIUYHOCTH KOHTPOJI,
BPEMEHH IIPOBEJICHIs U3MEPEHHIA, CPEJICTB KOHTPOJIS, TOYHOCTH M3MEPEHHS, XapaKTepUCTHKA TEXHO-
JIOTHYECKOT0 MPOIEcca, PEKUMbI paboThl 000pyI0BaHHs, BUABI M KOJIMICCTBO neeKTOB Ha Pa3sHBIX

orepanusax u Ap.

CamocTrosiTe/IbHAsI padoTa DakajaBpa

B mpomecce caMOCTOSTENLHON paboThl Gakanasp yriayOIeHHO M3ydaeT TEOPETUYECKUN KypC U
BBINOJIHAET KyPCOBOH TPOEKT, JKENATEIBHO B COOTBETCTBHM C TeMOH Oynymiei OakagaBpCKOH BbI-
IyCKHOMN KBamu(pHKAMOHHOMN paboToit. Hiske mpeacTaBieH IPUMEPHBIH NEpEIeHb BONPOCOB UL Ca-
MOCTOSITEIIHHOTO U3y YEHHS.

1. BecripoBoanble ceHcopHble ceT Libelium.

2. CoBpeMeHHBIE aHAIOro-IU(POBEIE U IIH(PO-aHATOTOBBIC IPEOOPA3OBATENH.

3. MHTemneKkTyalIbHble JaTIYHKH.

4. Cucremsl nporpammuposarns SCADA.

5. IlepcHeKTUBBI Pa3BUTHS aBTOMATH3HPOBAHHBIX H3MEPUTCILHBIX CHCTEM (AUC).

6. Yszsumoctu AUC.



7. YAEBHO-METO/JMYECKOE U UTHOOPMAIIMOHHOE OGECIIEYEHUE

JUCHUITIJINHBI
Ne ABTOp, Ha3BaHUe, BUJ U3JaHUS, T'on KonuuecTtBo Hanuuue B KonuuecTtBo ObecrneveH-
n/ U3/1aTeIbCTBO n3na- JK3EMIUIAPOB | BJIEKTPOHHOM CTYIEHTOB, HOCTb CTYJEH-
n HUS B OubIMOTEKE 6ubnauoreke oOydarouux- | TOB JIMTEPATY-
Bal'Y Bal'y ¢ 1o poit, %
HarpasJie-
HUIO
| 2 3 4 5 6 7
OcHoBHas JuTEpaTypa
Jlareimienko K.I1. ABTomaruzauus
M3MepeHU i, UCTIBITAHUI U KOHTPOJIS Pexum
[DnekTponHBINt pecypc]: yueGHOE JOCTYyTIa:
1 | mocobue/  Jlareimenko  K.IL.— | 2013 1 http://www.ipr 8 100
DJIeKTPOH. TEKCTOBbIE [aHHbIE.— bookshop.ru/2
Caparos: By3oBckoe oOpaszoBanue, 0390
2013.—307 c.
Jlateimenko K.II. ABTOMaTuzauus
N3MEPEHHM, KOHTPOJIS U MCTILITAHUH Pexum
[DnekTpoHHBIN pecypc]: KypcoBoe JOCTYyTa:
2 | mpoekruposanue/ Jlatbimenko K.II., | 2013 1 http://www.ipr 8 100
[osioBuH B.B.— DneKTpOH. TEKCTO- bookshop.ru/2
Bole gaHHble.— CapaToB: By30B- 0391
ckoe obpazoBaHue, 2013. - 166 c.
BoiitoBuu W.J[. MHTEINEKTYalIbHBIC
ceHCcopsl [DJIeKTpOHHBIN pecypcl/ Pexum
BoittoBuu n.na., KopcyHckuii JOCTyTa:
3 | B.M.— DnekTpoH. TekcToBbie gaH- | 2016 1 http://www.ipr 8 100
Hole.— M.: UHTepHeT-Y HUBEPCUTET bookshop.ru/5
HNHpopMalMOHHbIX Texnonoruii 2223
(UHTYHUT), 2016.— 1164 c.
JlomoyiHUTEIbHAS JTUTEPATYpa
HemenkoB H.IT. IIporpammuposa-
HHE M KOH(QUTYpHUpOBAaHHE IpoO-
MBIIIEHHBIX ceTell [DJIEKTPOHHbII Pexum
pecypc]: yue6Hoe mocobue/ JlemeH- JocTyna:
4 | xoB H.IL— Dnekrtpon. Tekcrosble | 2010 1 http://www.ipr 8 100
naHHbie.— M.: MoCKOBCKHI rocy- bookshop.ru/3
JapCTBEHHbII TEXHMYECKUH YHH- 1176
Bepcurer uMeHn H.D. baymana,
2010.—116c.
Jaruukn [DneKTpoHHBINH pecypc]: Pexxum
cripaBouHoe nocobue/ B.M. Illapa- JocTyna:
5 | moB [m mp.]— Diektpon. Tekcrto- | 2012 1 http://www.ipr 8 100
Bple naHHble— M.: TexHocdepa, bookshop.ru/1
2012.— 624 c. 6974
[le6ankoBa JI.B. MUKPOBOJIHOBbIE
W yJIbTPa3BYKOBble CEHCOPbI [Dnek-
TPOHHBII pecypc]: yueOHoe TMoco- Pexum
oue/ Illebankosa JI.B., Jlerkuii JOCTYyTa:
6 | B.H.,, Pomoaun B.B.— Dmextpon. | 2015 1 http://www.ipr 8 100
TEKCTOBble  HaHHble.—  HoBocu- bookshop.ru/4
Oupck: HoBocubupckuii rocymnap- 5108
CTBEHHBIH TEXHUYECKUI YHUBEPCHU-
tet, 2015— 172 c.




Ilepnoanyeckue H3aaHUA
1. Kypran «CoBpeMeHHbIe TEXHOIOTMH aBTOMATH3aUMWy [DJIEKTPOHHEIH pecypc]. URL:
http://http://www.cta.ru/ (nata oopamenus 30.03.2015)

HNuTepHeT - pecypchl

1. Hoprar T'OCT [Dnextponnsii pecypc]. URL: http://www.gost.rw/ (1ara obparieHus
30.03.2015).

2. Iopran Libelium ™ [DOnexrponssii pecypc]. URL: www.libelium.com/ (mata oOpaiueHus
30.03.2015).

3. Iopran Atmel ™ [Dnextponnsii pecypc]. URL: http://www.atmel.com/ (nara oOpaiieHus
30.03.2015).

4. Tlopran ARM ™ [Dnekrpoussiii pecype]. URL: http:/www.arm.com/ (1ara oOpatueHus
30.03.2015).

5. Tlopran Microchip ™ [Dnektponssiii pecypc]. URL: http://www.microchip.com/ (nara o0pa-
menust 30.03.2015).

6. Tlopran PCB Piezotronics ™ [Dnexrponnsiii pecypc]. URL: http://www.pcb.com/ (nata obpa-
menust 30.03.2015).

7. Tlopran IEEE Standards Association [Dnexrponnsiit pecype]. URL: http://standards.ieee.org/
(mara obparenust 30.03.2015).

8. ITopran National Instruments ™ [Dnexrponnsiii pecype]. URL: http://ni.com/ (naTta oOparie-
Hus 30.03.2015).

9. IMopran Arduino CC [Daexrponnsii pecype]. URL: https://www.arduino.cc/ (nata odpaieHus
30.03.2015).

10. Tlopran Honeywell ™ Sensing [Dnextponnsiii pecype]. URL: http://sensing.honeywell.com/

(nara obpamenus 30.03.2015).

T'ocyaapcTBeHHBIE CTAHIAPTHI

1. TOCT P 8.673-2009 I'CH. JlaT4uKH MHTEIUIEKTyaJIbHBIC U CHCTEMbl N3MEPUTEJILHBIC HHTEI-
nexryainbHble. OCHOBHBIE TEPMUHBI ¥ OIIPEICTICHUS.

2. TOCT P 8.825-2013 I'CH. JIaTuuKu MHTEIUIEKTyaJIbHBIC M CUCTEMbl U3MEPHUTEIIbHBIC HHTE]I-
JeKTyalbHble. MeTOIbI yCKOPEHHBIX HCIIBITAHHH.

3. TOCT P 8.734-2011 I'CH. JlaTynKH MHTEUIEKTyaJIbHBIE U CHCTEMbI U3MEPHTEIbHBIC HHTEII-
JeKTyanbHble. MeTOIbI METPOJIOTHYECKOrO CAMOKOHTPOJIS.

4. TOCT P MDK 60770-3-2016 Jlatywku JUisi IPUMEHEHHS B CHCTeMaX YINPaBJICHUS MTPOMBILI-
JIeHHBIM TIporeccoM. YacThb 3. MeToibl OLIEHKH XapaKTePUCTHK HHTEIIEKTYaIbHbIX TaTIHKOB.

8. MATEPUAJIbHO-TEXHUYECKOE OBECHNEYEHHUE JJUCHUIIINHBI

JIHCUMIUIMHA «ABTOMATH3AIMS M3MEpEHHil, HCIBITAHMII M KOHTPOJIS» 4YMTaeTcst Ha Kadenape
VKTP Ha ee MaTepHaabHOii 6ase. JIeKIMOHHbIC 3aHITHS IPOBOJATCS B ayauTopun 306-2, naboparop-
Hble pabOTHI B KOMIIBIOTEPHOM KJIacce ayauTopus 332a-2.

Aynuropus 332a-2 — KOMIIBIOTEPHBIH KJI1acC, MOIKIIFOYCHHBIN K CETH YHUBEPCUTETA U WuTepHer.
OGopynopanue BIouaer: [I9BM — 10 mTyK; My IbTUMEIUHAHBLH IPOCKTOP. AYyIHTOPHS 306-2 BKJIO-
gaeT 0G0pyI0BaHKE: MyIbTHMeIMHHAS HHTepaKTHBHAsA nocka upmbr «Hitachi StarBoardy», HOyTOYK,
MYJIbTUMETUHHBIN IIPOEKTOP.

[Ipy mpoBeNEeHHH 3aHATHH  HCHONB3YeTCs — CIEIYIOMee  MPOrpaMMHOC obecrieucHHe:
Labview (zemo-Bepens), Arduino, Matlab 2011a, Microsoft Windows, Microsoft Office, Hitachi Star-
Board
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